INTRODUCTION
Microsurgical laparoscopy procedures to correct occlusions and strictures of the fallopian tubes caused by post-surgical Tachof.omb" is the registered trade name of Nycomed Arzneirnittel, Germany. 242 adhesions achieve anatomic patency in 90 -94% of cases." The post-surgical pregnancy rates are not, however, as high as desired." The cause of reduced fertility following surgery is mainly due to adhesion formation, and thus procedures to inhibit or prevent adhesion formation are of high importance.P-" Various barriers, e.g. Interceed®,5.6 Core-Tax" 7 and Seprafilm" 8, 9 are commercially available, but they have not gained wide clinical acceptance. TachoComb'" is also a physical barrier; however, this product has human fibrinogen and bovine thrombin coated onto one side of a sponge-like equine collagen sheet, and this provides haemostatic as well as barrier properties . 10.11 In this study, we investigated Tachoflornb" in a mechanically and chemically induced adhesion model in rabbits. We found that Tachoflornb" was effective, not only as a haemostatic agent, but also in significantly reducing the area of adhesion reformation.
MATERIALS AND METHODS

EXPERIMENTAL ANIMALS
Thirty-five female Japanese white rabbits (body weight~2.5 kg) were used to investigate Tachoflornb" in an inducedadhesion rabbit model: 15 rabbits were allocated to the Tachoflomb" group and 20 rabbits to the control group. For all surgical procedures, rabbits were anaesthetized using halothane. Laparotomy was performed in a midline incision with the rabbit in the supine position.
INDUCTION OF ADHESION IN RABBITS
To induce post-surgical adhesion, an initial laparotomy was made and a combination of mechanical and chemical irritants applied. First, mechanically induced trauma were produced by abrading a 450-mm 2 (15 x 30 mm) lnterceed'" is the registered trade name of Johnson & Johnson Medical Inc., USA; ('JOre-Tex® is the registered trade name of WL Gore and Associates Inc" USA; Seprafilm'" is the registered trade name of Genzyme Corp., USA. area of the ileocaecal region 30 times, using surgical gauze sponges, under controlled pressure (20 g), at a fixed speed for 2 min, In addition, the abraded areas were treated with iodine tincture (2% potassium iodide and 3% iodine) in 70% ethanol for 5 min, applied using a sponge, and allowed to dry at room temperature. The abdominal wounds were surgically closed and animals allowed to recover for a minimum of 1 month.
After the I-month recovery period, the rabbits underwent a second laparotomy to have the adhesion areas lysed by microsurgical techniques, The area of the lysed lesions was measured and animals were then divided into an experimental and a control group. In the experimental group, Tachoflornb'" was placed so as to cover completely the lysed adhesions and to extend 20% beyond the perimeters of the lesions. The piece of TachcComb" was moistened with physiological saline and pressed firmly to anchor it into position, as described previously.'> In the control group, physiological saline only was applied to the lysed adhesions.
After a minimum of 10 days, the rabbits underwent a third laparotomy and adhesion reformation was evaluated. The adhesion areas were lysed by microsurgical techniques and the area of lysed lesions measured.
STATISTICAL ANALYSIS
After the use of Tachoflomb" or saline to treat lesions, the area of adhesion reformation was measured and compared with the area lysed by microsurgery 10 -14 days earlier. The following formula was used to calculate adhesion area: area of adhesion reformation = area of adhesion (mm-l/area lysed (mm'] x 100. The mean and the standard error of the adhesion reformation area of each group were calculated, and statistical analysis was performed using Tukey's multiple comparison test. A value of P < 0.01 was considered to be statistically significant.
RESULTS
INDUCED ADHESIONS
Only animals with proven adhesions underwent lysing and preventative measures for neoadhesion formation. To induce adhesions, a combination of mechanical and chemical irritation was applied, a technique that offers the most consistent results and has an adhesion induction rate of 80 -85%.
EFFECT OF TACHOCOMB@ ON THE REDUCTION OF ADHESION REFORMATION
The effects of Tachof.omb" and saline application on adhesion reformation were evaluated by laparotomy 10 -14 days after application. The control group, which received physiological saline only, showed an increase in the area of adhesion reformation (490.30 ± 154.11mm 2 at second laparotomy, compared with 650.75 ± 336.31 mm-at third laparotomy), thus showing an increase of 133.20 ± 59.48% of the originally lysed adhesion. In contrast, the area of adhesion reformation in the Tachoflornb" group decreased to 6.8% of the originally lysed adhesion (1072.4 ± 994.3 mm" compared with 72.3 ± 113.4mm 2 ) . The group treated with Tachoflornb" showed a significant decrease in the area of adhesion reformation compared with the control group (P < 0.01).
DISCUSSION
Formation of post-surgical adhesion is thought to be due to mechanical trauma, bacterial infections, thermal desiccation, Xeran" is the registered trade name of Shionogi Pharmaceuticals, Japan.
chemical
irritation and/or localized ischaemia, which can all lead to inflammation." Inflammatory signals elicit the release of fibrinogen, which is thus exposed to thrombin and results in the formation of a fibrin net that covers the damaged tissue." About 7 days after trauma, a colloidal conversion of the fibrin net occurs accompanied by proliferation of fibroblasts, which progresses to a mature fibrous adhesion and is often seen after surgery. There are numerous reports of methods to inhibit adhesions post-surgically and these include: instillation of various liquids; sheet-like physical barriers; stimulation of peristalsis; immobilization of traumatized tissues; placental extracts; antihistamines; steroids and non-steroids; and prostaglandins. Previous attempts to prevent post-surgical adhesion formation also included Xeran'" (32% dextran 70) and various other anti-inflammatory agents; however, these agents were not clinically acceptable.
We previously reported the development of a biological adhesive based on rabbit fibrinogen and thrombin.s-" - 16 We also reported the use of this adhesive during autotransplants of the peritoneum to cover areas denuded during adhesiolysis.!" - 19 At present, clinically available agents aimed at inhibiting adhesion formation include sheetlike physical barriers and liquid agents. Sheet-like barriers include: Interceed®,5.li an oxidized porous cellulose; Gore-Tex®,7 a polytetrafluoroethylene; and Seprafilmv.t-" a hyaluronic acid (HA)-carboxymethylcellulose film. These products are thought to act by drawing fluids into the peritoneal cavity to form a buffer, which also provides a lubricant effect between structures to prevent them coming into contact. Another function is to seal plasminogen activator within the traumatized tissues and inhibit fibroblast proliferation.
In liquid form, HA has been shown to be promising in the inhibition of adhesion formation; however, as it is very rapidly biodegraded, and thus removed from the site of application," many questions concerning its clinical application are still to be answered. Seprafilrn" is comprised of HA, which also acts as a lubricant and sealant, combined with carboxymethylcellulose film. This stabilizes the HA in a form that retains the barrier function for a longer duration compared with HA in liquid forrn.v" Physical barriers such as Core-Tax", which has to be subsequently removed as it is not biodegraded, and Interceed" are used strictly as barriers and differ from Tachoflornb" in that they are not fixed firmly to the application site and may thus become dislodged." Instead of a cellulose or Gore-Tex® format, Tachoflomb" is comprised of an equine collagen sheet coated with a biological adhesive that allows the material to be anchored to the site of application, a function that Interceed", Gore-Tex" and Seprafilm" lack. A further advantage of TachoComb" is that dried biological adhesive is applied to one side only, allowing pressure haemostasis during the anchoring period. Tachof.omb" can be used without any preparation, and the biological adhesive is activated by moistening the dried adhesive with physiological saline. Therefore, although the aims of haemostatic agents are similar, their mechanisms of action are different.
In conclusion, we found that Tachoflomb" significantly reduced adhesion reformation after microsurgical lysis of induced adhesions compared with saline. The manipulation of pelvic organs in gynaecological surgery often gives rise to adhesion formation, and this is linked with infertility. In women of childbearing age, in particular, post-surgical adhesion should be prevented, and in this study we found that Tachot.omb" significantly reduced adhesion reformation, in a rabbit model. As Tachof.omb'" is simple to apply and is firmly anchored to prevent dislodgement, this material may replace other physical barriers, such as Interceed", Gore-Tex" and Seprafilm" in gynaecological surgery. 
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